In data presentation of biochemical investigation the amount of a target protein is shown in the y-axis against the x-axis representing time, concentrations of various agents, or other parameters. Western blot is a versatile and convenient tool in such analysis to quantify and display the amount of proteins. In western blot, so-called "housekeeping" gene product(s), or "housekeeping proteins", are widely used as internal standards. The rationale of using housekeeping proteins for standardization of western blot is based on the assumption that the expression of chosen housekeeping gene is always constant, which could be false under certain physiological or pathological conditions. We have devised a two-dimensional gelbased standardization method in which the total proteins of each sample are determined by scanning the total protein density of two-dimensional gels and the expression of each protein is quantified as the density ratio of each protein divided by the density of the total proteins on the two-dimensional gel. The advantage of this standardization method is that it is not based on any presumed "housekeeping proteins" that are supposed to be being expressed constantly under all physiological conditions. We will show that the total density of a two-dimensional gel can render a reliable protein standardization parameter by running western blot analysis on one of the proteins analyzed by two-dimensional gels.
Introduction
Western blot analysis of proteins existing in biological specimens is one of the most frequently used experimental protocols in biochemistry and molecular biology.
Results will be interpreted based on the amount of expressed protein on the y-axis against variables on the x-axis. There has been always a concern in western blot analysis with regard to how to standardize the measurement. Traditionally, so called "housekeeping proteins" that are presumably expressed constantly are used for internal standards. Recently, however, the notion that expression of housekeeping proteins is constant is challenged [1, 2] . We have devised a method to quantitate multiple proteins displayed by two-dimensional gel electrophoresis [3] .
After scanning the gels we quantified each protein standardized against the total protein density of each gel. By utilizing this protein quantification method we showed that proteins expressed in a neonatal mouse retina can be mapped along the developmental time axis and that we can classify proteins according to the expression profile (proteomic trajectory mapping). The standardization principle used in this technique can be applied to western blot on one-dimensional gel electrophoresis. In this paper we will briefly explain the protein stain-based quantitation performed on two-dimensional gel electrophoresis, which we designate "2-DE Density Method", and the correspondence of the result of 2-DE Density Method to that of one-dimensional gel-based quantitative western blot designated "Western Blot Method."
Materials
1. Two-dimensional gel electrophoresis (2DE) apparatus for a glass tube-based IEF system followed by SDS-PAGE. The apparatus was described previously in a chapter of this protocol series.
2. Developing retinas from neonatal C57BL/6 mice were dissected at postnatal (P) day at 1, 3, 5, 7, 9, 14, 21, and adult (>28 days). Retinas were flash-frozen in liquid nitrogen and stored at -80C until use. 11. SDS-PAGE apparatus; NuPAGE Novex Midi Gel System (Invitrogen, Carlsbad, CA).
12. Electroblotting apparatus; iBlot Invitrogen, Carlsbad, CA).
Methods
1. Two-dimensional gel electrophoresis (2DE) was conducted by a glass tubebased IEF system followed by SDS-PAGE. The protocol was described previously in a chapter of this protocol series [4].
2. Developing retinas from neonatal C57BL/6 mice were dissected at postnatal (P) day at 1, 3, 5, 7, 9, 14, 21, and adult (>28 days). Six to 16 retinas harvested at each developmental stage were homogenized with a lysis solution containing 9 M urea, 4% CHAPS, 2% Bio-Lyte pH 3-10 (BioRad, Hercules, CA), 40 mM Tris, and 5% b-mercaptoethanol in a water bath sonicator at 10C.
After centrifugation at 16 000 xg for 15 min at 4C, the supernatants were collected and the protein contents were assayed by Coomassie Plus protein assay (BioRad) and stored at -85C until use. 
